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ALTHOUGH those close to the clinical
laboratory have long recognized that lab-

oratory errors can occur, the problem has not
been openly discussed until recently. Walter
Cronkite in a Columbia Broadcasting System
program in 1965 focused attention on the poor
performance o certain mail-order laboratories
and stimulated, in part, the introduction of bills
in Congress to establish performance standards
for clinical laboratories engaged in interstate
commerce.
In testifying before a Senate subcommittee,

Dr. David J. Sencer, director, National Com-
municable Disease Center (NCDC), cited pro-
ficiency testing studies that demonstrated
significant degrees of unsatisfactory perform-
ance in various fields of clinical laboratory work
(1). Although the results varied from labora-
tory to laboratory, he concluded that "this in-
formation indicates that erroneous results are
obtained in more than 25 percent of all tests
analyzed by these studies." As might be ex-
pected, this statement caused great concern and,
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at first, certain groups challenged 25 percent as
being too high a percentage or maintained that
it applied to laboratories other than their own.
Others have maintained that this percentage is
too conservative.
Although scientists in clinical laboratories

would like to be immune to error, there is no
reason to expect human beings and machines to
obtain perfect results in a clinical laboratory
when they do not elsewhere. Additional objec-
tive evidence obtained since 1965 makes it un-
necessary to belabor the point that medical lab-
oratories can make errors or to debate the extent
of the errors. All types of medical labora-
tories-independent, hospital, and public
health-are now generally recognized to be sub-
ject to error, and we can therefore proceed with
the task of improving laboratory services.
A number of significant programs and coop-

erative efforts have been started which should
result in mrjor improvements. Only a few can
be considered in this discussion, but they illus-
trate what must be done to provide quality
laboratory services for the American people.

Legal and Regulatory Efforts
Until recently, there has been little or no gov-

ernmental control of clinical laboratories.
Beauty parlors, barber shops, and their opera-
tors are licensed in most States and cities, but
the clinical laboratory and the personnel who
examine blood specimens and throat swabs
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from patients, have been allowed to operate
without control.
The first nationwide effort to establish con-

trols for clinical laboratories came through the
program of Health Insurance for the Aged
(Medicare). The Medicare regulations (2) de-
veloped by the Public Health Service' Divi-
sion of Health Standards established specific
standards that State agencies follow in certify-
ing laboratories as qualified to receive payment
for tests under Medicare. Significantly, how-
ever, the law prohibits the application of these
standards to laboratories in hospitals-al-
though probably more than half of the labora-
tory tests (approximately 700 million) are
performed in hospitals.

State control has evolved slowly, but it is now
gathering momentum. When the Medicare pro-
gram began in 1966, only six States required
some form of laboratory licensure Currently,
19 States, New York City, and Puerto Rico have
laws or policies requiring the licensure of clini-
cal laboratories and laboratory personnel, or
both. Many other States have licensure legisla-
tion in various stages of consideration. Some
present laws, for example, those of New York
State, New York City, Kentucky, Tennessee,
and Puerto Rico, provide for progressive regu-
lations which will lead to laboratory improve-
ment; others do little more than maintain the
status quo in accordance with the vested
interests of the existing laboratories
Guidance is available to those interested in

the enactment of good local laws to improve the
performance of laboratories. In 1966, NCDC
prepared a comprehensive guide (3) for such
suggested legislation, and in 1969 the Council of
State Governents published a model bill (4)
to assist State legislatures in drafting licensing
laws for regulating the clinical laboratory.
The Clinical Laboratory Improvement Act of

1967 (CLIA), P.L. 90-174, provided for Fed-
eral licensure of clinical laboratories (inde-
pendently and by hospitals) that are engaged
in interstate commerce. This law is serving,
even more than Medicare, as an impetus to the
development of local regulations. The act ex-
empts clinical laboratories in States that enact
laws establishing standards equal to, or more
stringent than, those of the interstate
regulations.

In addition, CLIA of 1967 is refining still
further the Federal standards for licensure of
clinical laboratories. Working with several ad
hoc committees whose members are clinical
chemists, microbiologists, pathologists, bioanal-
ysts, and technologists, NCDC has developed
regulations (5) which are being used in the in-
terstate licensure program.
Although until now Medicare regulations

have emphasized qualifications of personnel, the
CLIA regulations have emphasized the accurate
performance of the tests through proficiency
testing programs and internal quality control.
The Division of Health Standards of the Serv-
ice and NCDC are working together to make
Medicare and interstate regulations as uniform
as possible.
Hopefully as new State laws are enacted, they

will provide for laboratory improvement pro-
grams which will meet the CLIA requirelments
and the existing deficient laws will be revised
to conform with Federal standards. In this
way, most clinical laboratories in this country
eventually would operate under comparably
high standards of performance.

Private Improvement Efforts
Several private professional organizations

have constructive programs for regulating and
improving clinical laboratories.
As stated earlier, Medicare standards for in-

dependent laboratories cannot be applied to
hospital laboratories. This exemption occurred
because Medicare provided that laboratories in
hospitals accredited by the Joint Commission
on Accreditation of Hospitals were automati-
cally eligible to participate in Medicare and, in
addition, that the laboratories in other hospitals
cannot be subject to Medicare regulations that
exceed the Joint Commission's standards. The
laboratory requirements for the Commission's
approval have been far below those of Medicare
and, as a consequence, a double standard has
resulted which has seemed unfair to the in-
dependent laboratories. The Commission is re-
vising its standards, and this revision is ex-
pected to bring the standards more in line with
those of Medicare. Hopefully, these improved
standards will be implemented in the near
future.
The College of American Pathologists
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(CAP) has expanded its laboratory improve-
ment activities by initiating its "programs of
excellence." These include laboratory surveys
(proficiency testing programs) that cover all
areas of laboratory work, laboratory inspection,
and accreditation. Commendably, its proficiency
testing programs are no longer limited to mem-
bers of the college but are available to any
laboratory which wishes to subscribe.
The laboratory accreditation program of the

College has been accepted as a substitute for
Federal evaluation for interstate licensure
under CLIA. To date, it is the only private
program to adjust its standards to comply with
those established for interstate licensure.
Although exact numbers are unavailable, it

is estimated that more than 300 million tests
are performed in the offices of physicians in
private practice. Practically all existing laws,
both Federal and local, exclude from regula-
tion those laboratories in the offices of one or
two physicians who perform tests primarily
for their own patients. Laboratory services per-
formed under these circumstances are consid-
ered to be the practice of medicine.
Some of the laboratories that are presently

subject to regulation are concerned over this
exclusion, particularly since they reason that a
comparable percentage of error may occur in
these private office laboratories. Although this
situation constitutes a deficiency, at this time
efforts should be concentrated on making it pos-
sible for all organized laboratories-independ-
ent, hospital, and public health-to operate
under comparable standards of quality.
The American Society of Internal Medicine

is interested in seeing that quality laboratory
service is performed in the offices of physicians
in private practice. In cooperation with the Di-
vision of Health Standards of the Service, the
Society has canvassed its members about pa-
ticipation in a 1-year proficiency testing pro-
gram to determine the level of competency with
tests for urea nitrogen, hemoglobin, and glu-
cose. Recently, the American Society of Inter-
nal Medicine gave the Service a list of 500
internists who are interested in participating.
The CAP has developed a special office

laboratory survey (proficiency testing) so that
physicians can monitor regularly the perform-
ance of their laboratories. Because of the in-

creased complexity of laboratory work, the in-
creased automation, and the need for specialized
laboratory competencies, the amount of labora-
tory work performed in office laboratories will
probably decrease. Nevertheless, these construc-
tive efforts of the internists and pathologists are
commendable and important because labora-
tory work in physicians' offices will probably
continue to be excluded from regulatory legis-
lation in the foreseeable future.

Standardizing Reagents and Materials

One cause for variations in laboratory results
is the variability of reagents used in diagnostic
tests. Considering the variety of antigens, con-
trol serums, chemicals, stains, and mediums
needed by the clinical laboratory and the num-
ber of companies that manufacture them, setting
standards constitutes a major difficulty in labo-
ratory improvement.
The National Bureau of Standards shortly

will have available 10 standard reagent ma-
terials for clinical chemistry determinations.
The Laboratory Division of the National Com-
municable Disease Center has described specifi-
cations for approximately 900 microbiological
reagents. Reference reagents meeting these spec-
ifications have been prepared and are available
to reagent manufacturers and to national and
international public health agencies. Although
the Federal standardization efforts of the Na-
tional Bureau of Standards and the National
Communicable Disease Center have been under-
taken with the cooperation of manufacturers
and in consultation with outside specialists,
tlhere has been a need for even greater coopera-
tive efforts.

Recently, a significant step was made in the
direction of standardization. Through the ini-
tiative of the standards committee of the College
of American Pathologists, an independent Na-
tional Committee on Clinical Laboratory Stand-
ards was organized in April 1968. Membership
is open to all industries, professional organiza-
tions, and government agencies that have an
interest in the clinical laboratory field. Cur-
rently the membership is 50-31 industrial rep-
resentatives, 16 professional representatives,
and representatives from three Government or-
ganizations. Each member appoints a represen-
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tative and an alternate and submits names of
persons available for assignment to area com-
mittees or working groups as experts in their
areas of interest.
The objectives of this committee are to

promote the development of national and inter-
national standards, such as written specifica-
tions for reagents and equipment, through a
mechanism which insures that consensus has
been obtained by all interested groups. Task
forces and working committees have been or-
ganized to develop and propose standards for
the fields of clinical chemistry, blood banking
and immunohematology, microbiology, hema-
tology, and instrumentation.

Laboratory Manpower

We do not know exactly how many people are
engaged in clinical laboratory work in this coun-
try, but some have estimated as many as 100,000
(6). In any event, acute shortages of well-quali-
fied persons exist, and we anticipate greatly in-
creased demands for trained personnel to meet
expanding health needs, such as Medicare, Med-
icaid, mass screening programs, and the new
technology. In the past there has been consider-
able support for research training but little for
the training of persons seeking careers in the
diagnostic laboratory. Fortunately, emphasis is
beginning to be placed on training for services.
Through the Division of Allied Health Man-

power and Regional Medical Programs, educa-
tional facilities are being established or
expanded for training clinical laboratory as-
sistants and medical technologists and for spe-
cialization to the master's degree level of medi-
cal technologists.
Training of other specialists, such as clinical

chemists and microbiologists, has been ne-
glected; however, four national conferences on
training held in 1967 (64) recognized that the
present and future clinical laboratories must
be staffed by specialists. For instance, the report
(10) of the conference convened by the Na-
tional Institute of General Medical Sciences
recommended financial support of postdoctoral
residency programs to prepare the required spe-
cialists for the diagnostic laboratories.
The most encouraging feature of these cur-

rent trends and programs that may bring about

significant improvement in clinical laboratory
performance is the extent to which the various
interested groups are working cooperatively
toward a common goal.

Public Health Service Responsibilities

We in the Public Health Service are partici-
pating both directly and indirectly in this na-
tional effort to improve clinical laboratories. In
the Public Health Service Hospitals, Indian
Health Service Hospitals, outpatient clinics,
and Federal prisons, we have a direct responsi-
bility to assure that competent laboratory serv-
ice is provided for the patients under our care.
In 1964 the chief, Division of Hospitals, invited
laboratories in Public Health Service installa-
tions to participate in the Center's proficiency
testing programs. By 1967, 75 of these labora-
tories were participating in some phase of the
program and as of now, 118 are receiving reg-
ular shipments of test specimens in one or more
fields.
A number of the pathologists and technolo-

gists in the large Service installations have
taken NODC laboratory courses, but there is a
definite need for greater consultation and train-
ing, particularly for technicians working in the
smaller hospitals and clinics. Since Federal lab-
oratories are exempt from legal regulation, we
must make certain that Public Health Service
laboratories meet the standards required of
others.

Indirectly, through programs associated with
Medicare, Medicaid, interstate laboratory licen-
sure, and services to States and municipalities,
the Public Health Service has the responsibility
to assist in improving the performance of lab-
oratories at all levels throughout the country.
The consultation and training program of the
laboratory division at NCDC is dedicated to
assisting the State public health laboratories to
improve their diagnostic competencies and to
provide the States and others with guidance and
help in the training of pei 'onnel in laboratories
at local levels.
Laboratory improvement, however, consti-

tutes a tremendous undertaking requiring the
cooperative efforts of Federal, State, and mu-
nicipal health departments, academic institu-
tions, professional organizations, and industry.
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Concerted, continuous programs are required
to provide consulta;tion, training, and other as-
sistance needed by the 12,000 to 14,000 clinical
laboratories in this country.
With assurance of payment of laboratory bills

through health programs, the development of
automated laboratory procedures, the establish-
ment of mass screening programs, and the
growth of comprehensive health insurance
plans, the number of laboratory tests in this
country may increase from an estimated 1,300
million now to more than 3 billion by 1975.
Although our ultimate objective in laboratory
improvement is to upgrade patient care and
prevent needless human suffering, a tremendous
economic savings will result as laboratory
analyses become more and more accurate.
In summary, the clinical laboratories of this

country have significant difficulties. Fortunate-
ly, Federal and State agencies, professional as-
sociations, and academic institutions are accept-
ing the challenge of laboratory. improvement
and have made commendable strides toward
desirable goals.
We in the Public Health Service must be

deeply involved in this challenge. First, we need
to make certain that our patients receive the
highest quality of laboratory service. Second, we
need to assist and support constructive pro-
grams of others that are directed toward bring-
ing quality laboratory service to all segments
of the population.
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